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A method and apparatus for estimating the downlink signature for a remote transceiver (141, 143) which 
is part of a wireless communication system that includes a main transceiver (101) for communicating with 
the remote transceiver (141 , 143). The main transceiver includes an array of transmit antenna elements 
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weights (115) when the main transceiver includes means for smart antenna processing according to 
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^ t 1 A ftSOl^ffl v ^ 5) ti 5 (D X\ ZL <D X o ft $c J& %&mt 5 fc * K it 

-7a-^*Kifct>#«:L*v\ ^<o^©Ht?f4HJfe-r?>ri:^-e# 

[0 0 2 2] 
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©fc*>©, F^*#^^C<i-5*H#fFttiM«0 8/9 4 8, 7 7 2tPa r i 
s h fctt, KERMfc&Si: L&v^T^x^^e- •rW*«t5HJIffloR 

SfetSftSo Pari BhbO*lfi©-/<-i?3m IH-WKEBW # 

s© t ^ -r mi-\mm vtzmmu^- >fcmmmm t smmwr * - >-fs 

^BiSfcffit©lB«)||(0Sifc!israftt?&3 0 Pari s h e>©3&9i©te©ffi-eB:r 

[0 0 2 3] 

Par i sh&CW, b7^JK>^<0j;5*l^<o^©ji*flgll^S 
tffl:l^©Ty/iJ J/-* • -fey h^feftSStbSfi*©^^!; • -fey 

«J>ieaKlC*3^5IS©fc»lC*itiE-t-5-*. Pari s h 
[0 0 2 4] 



[0 0 2 5] 

mm* y hv - * ©***^ns £ * s ^ t & & 5 . 

[0 0 2 6] 

&0 o © r >-r , y° p - ^ * a ^ istt cone t v ^ fcSHi *s £ e> ^ &g & ^ l k 

ff*-S:®#SiJ/ < e^T r ^-7^-xSV-HRi$t-i^ScLTv^«?£©s 

v ^ ttft tf fc ^> * t \ £;h,tt*ipiHjfc' ^ K * * r Uffl tsri 

^Sapto-e-Sj ciot, f^^cofKtioio^T fy^-7i-xo 

^b.;K TDMAWiJ^COBtF B 1fci0jg|»^P5/ 4 5>t)i|:CDMA©8 
[0 0 2 7] 

^©fc»icffiv^a r i asms 5„ 

[0 0 2 8] 
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[0 0 2 9] 
[0 0 3 0] 

a^*-r5fc*cDX±fi^©^s^siv\ ^ti^ siifusoai'tr*-^— ft; 

Sfcfi, ©^©fufc 5 COP? W L©*:^ »t0f $ £ fc&jE-f 5 , 

[0 0 3 1] 

tt©H*U**H*tt, FDMA*sJ:i5TDMA*a:©*:i:*.«if©J:5**-r 

5£©J:5**-f A • h fc&t5fc: if© i 5 ft^r-Y V TXKMti1ix?><rjX\ 

[0 0 3 2] 

T\ ^©f«, Sif«Sfci:jtlittO*t!)r Wt^n^/MA-XDy 
Y/QMJ-^^M ©FDMA, TDMA*3,fcO!SDMA^|:t3tt5^IOllf 
WUfrt-^U^5. #< ©fl£*S!©f-Y*A' («X.iiFDM 
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[0 0 3 3] 
[0 0 3 4] 

[0 0 3 5] 
[0 0 3 6] 

± o -ClKEiPjEfll-C* 5 £ 5 *»ft|lfc»5IB*T?*)5. 
[0 0 3 7] 

«^c5r.£^fc?)ji«^7-fe S / k Mr/^rw^, i/Q^a-a- 

[0 0 3 8] 

ZOtzab, ±taco#tt(Dl-^Tfc5^ilii£A.£^tf^IE*ffi*5j;0 ; S«co 
tt*b tf V ^of t £ r T? fcfe 9 iS L3fijg(cKiE^|ltTi-2. £ £ 1 5. L 
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TV ^ X it Jo i 3)R A#^~ yht ©*^-@SS fcJB ^ 5 **6ft Kflffcffl i^T# ft 
[0 0 3 9] 

^:t% 7y^S ^^*«HRa»*5«tt)S«ft^llI»K:S8it«a*«iE-f-5r; 
* 5 ®m ttfc#jfc© fc * co Sff ir i±iJS ft r. £ # $ fe fc: & 5 . 

[0 0 4 0J 

1-5 n k fcWttfc U ^cglKBiftMio £Us!)PA#^ y h S 
ft5 

[0 0 4 1] 

StfcU *©^M^^ h/VH*IWtSttI^^ h/^e>*3e$ft, -to 
ISEjEicrim^iKISwji^^^Jt^fttr^srt^fcS. 

[0 0 4 2] 

*S$ft, *©*ffifctt* : fWfeJ;t«IIS*MI« (RF) fc*«&©&v^s#jt£ 

ftTV^r tt'feS. 
[0 0 4 3] 

[0 0 4 4] 
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[0 0 4 5] 

#3&W<ote<o4«f«H:, T^ft • T Wfrft5Ift*tRiEU -^©(guE 
[0 0 4 6] 

= y b {c&^x%(D%GE%&ftmiz. it ti±ffimzMfX' § 5 r t t?fc 5 0 

[0 0 4 7] 

, 1 / q «t tmw / 4 a 5 iis»« *^tt-r s n t x & 

5. 

[0 0 4 8] 

iSv ^ J: R f e»3a*©aiv ^*H- 3 ARE £^tf r t X h 5 . 

[0 0 4 9] 
[0 0 5 0] 

[0 0 5 1 ] 
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[0 0 5 2] 

5 * » & * IJ Hrf 5 fc » K S «W* * £ « ffi y 4 - y 9 -f 5 «r«*1- 5 
[0 0 5 3] 

[0 0 5 4] 
[0 0 5 5] 

#Mf#tlICiA^?)l?r#f.»f©liCfe© 1 *i.fcl*2*r"0*-f. 1 
0 0 b 1 9 9 t <Dffl<D&MW-%tem 1 T'ft^tC^n, ^O200t2 9 9i COM 
©#flB#fltfiia2T**0lC*ft, £CF^«T"fc5o fcfcfctf, #J?P?^ 1 1 IS 
H 1 T*^{catL, 9 0 9BI9 X&m^tl. 1 0 0 9t±110 T*Mc®£&tl 
, * LT 1 2 1 1 (ill 1 2 -Cft^tC^L^o 
[0 0 5 6] 

$tL5o 0*LV^*«0MBH:, (PHS) ^T--^^^-7cn-^ii 
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#^^lC<-rS*H#WWK«0 8/7 2 9 3 9 0T?(4. |f->XTAOlll 

(WLL) j WfAiWilS. **§)!(DVKo^CDffi^|a^.jA^fL 
TV^SWLLS*^^*WJi#rt'CS:iR*#ML.-Cfc5*B«f! ! l : ttl«^0 9/0 

200490 r^- h . Ty^ilfS^^©^©^^©^^-*- 

ftiSitlf^fAj ©fcBWfffflR^O 8/9 0 7 5 9 4 ^E**ixT^5 0 ± 
Lfc*a#fFW«SSO 9/0 2 0 0 4 9|;Sf ^tltl^WL LSffii 
^SDMA^£tl/OJo9, ^©±5ftT>'f l ^3lH*ftt>^rL"C*5 9, $ & 

±©£©±5ft=7 (y#~-7x.~-x%m\ tshiamM, @£, 

T^ir^ (F DMA) , 3-K^fM7^tX (CDMA) s fcSVMiBfP^ 
S"J#mT^ir^ (T DMA) ft«I^tfcg<, ff!iMFDMAt(Oft^ 
-g-fr* (T DMA/ F DMA) -(?ftfctl5„ 
[0 0 5 7] 

*©fc©-?;fci9, «-*©»iB«ttlPA#3-=iy hfc^U *»Wtifclo©7 



-35- 



©7WS:tt5Siili:afflH[<n?Ji)5. g««^jmci£— ©T^-*-©** 
[0 0 5 8] 
[0 0 5 9] 

01(1, *3SW^3lliL#5ftffl«j'fc*«s« (BS) %mZ>TyfV 
Wffi-C^^S K^-f^-fift: (TDD) TNfcS. a=y b 1 0 7tt*-f 
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£;ft5 0 ^ti^Wft-f-l 0 6 ftgft&RlCir y h£ttfcx-f y^l 0 7£iIiiL 
HT-IUKasy H09tt, *HR«**^-*/<:' KffiHH 1 0 

, ^mt^wmmm.! 1 1 i-io-c^a^ fc^jtaapA**:^ H4i© 
5 c i 

[0 0 6 0] 

£«*S<AB8fl*£*n5r tttJp-sr^t-CHLftV^ Tie. ^btKicr tibtDM^&mW 
i-**ffiK:ov^r©Sfelcpj»3fcRifiofc»|Ett±B^#l»L*:3f3fir#ftlHIC< 
U 1 9 9 6^1 0£ 1 1 BiCg«£;ftfc*|l#fFffiBJ|0 8/7 2 9 3 9 05" 

[0 0 6 1 ] 

8111, *J*> *5V*tt*y • ^-7*-^ • a=y h (N I U 
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T^5„ 

[0 0 6 2] 

yt>>}) y?±.-e\^ Stt^-ettgi-ci 2 l tffi/££tifcN i ua»feWJ*/ 

^ffitisi 2 3B, mm£ntc<-x^vm^ mm»mmm^<D±y hie 

«t5fi*#lt) ©SiSM^frWLTt^t-l 2 4^SE-T5^i;^^, 
#itSrLfc^ffT^^^m^?r^ffiftja««^-lll^=s' h 1 2 5fcj£i9 
S&ftSESHf ft % 1 2 7 ©■£ y h «r£jfrt3. ^©ft^T Vr^ - 71/^105 

MffifeWcir s> Ht*)5TX/RX^yfl 0 7 £ilT»f-5Tyx-t • 

Lv^^w^-e«^fwfi^»-fey b 1 1 8^g^f^asa 1 1 1 iao 
• ^ At*att^t)iiii 1 7!c£oTtffoft3 0 La»u*^e>, r©^»© 

[0 0 6 3] 

*KKT?f4, aBMorvf t ■ T W 1 0 5KMSs W v hoRli, M 
(JgftflHH&aSIti 1 i©M{l©A*©#*^LTlfi©ffi^iIS§^&5» 
1 2 3©Mffl©A^©«-*CSftLrifi©flr#ai&*s*)*. k«*o 



im t mps t <nm& &#2to tt % mmmu-r y/^iaotcne, ©m wmn, © 
it Lit) r v -? v > * ©^w»* t*s i t* ^* ? > y V ? 

[0 0 6 4] 

©i 5&»£-!C[4, ^©i/^^^T*5i^©-r^T©^^l^«tc^©Jl?fi 
[0 0 6 5] 

= s> b&*«i«fc*lcfflV^5^4:*S"Ct5. if© J: 5 ftJPA#^= y McJtfLT 
* 5 r. <b t> R fe*»T«fcS a ' © «t 5 fcx-* fcWS £ & *s-Ct 5«S $ K «t o T 

¥*e*«iElS*ftff 5nfce±or»««*«aE"*-Si ticjn^T, r©^£ic 



wis*^- K^ir^*jtts«^«j«#aK©j^i*t,mriPA#3-=y b 

£f 5 5. fficoffijiiL ©jpA#ac=iy b&ffiv^fc*-© 

h&ffl^S ttrL5S*J3*«IEi-5^i:©fc»T«*S. t>t 

*fflv^fft>nfcjiat 5 icst LT#x.b^5o ^©fc&&i^ n a fe©ffi^£W-f 
5Spa#3.= s/ h^b^toasfi^ftitbfcw-esfe^fi^tsns. ft 

#fi.K**3£f 5fcft©*jfet t *s±IBt?3lffl Lfc^BWffWKIR 0 9/0 

2004 9icn^$^Tv^5 0 w--^&mmfeijm(DMMmn&mmw'tz 0 

[0 0 6 6] 

tcmmm mm & ± v * t k 9 ?- * r ^©^f ft -§-© 2 «n©^n- £^1- 3 
t K «t o t ti c * t-tt ta $ tt 5 0 ¥*§©» t *m 2mm t &mmmm fc & © 

mi] 




[0 0 6 7] 

mm^mR 2 (O =i 2 (t) +q 2 (t) ^*^$tbfci:^ic2^*R 4 u 
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) = [r 2 (t) ] 2 %&&i-ziaiv^/vmcvw-<vmmmtm?A&m'? 

$>9, m&Lfcm-W • • -7y* • y^-Xit (S INR) ft 
[ft 2] 




[0 0 6 8] 

It 

[ft 3] 




[0 0 6 9] 
[0 0 7 0] 
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•?:^-€tt«i|iifcteffii:{Cj;oTIS^LTfe5cOT% one-t o-M*fci*M- 
t o-o n e*S;©fc*50^IE^Mft7CCD**M^^ h;Kc ioTIExliLTfe 
5i tlC-gE$ttfcV\ FDMA$fcliFDMA/TDMAM<Dfc*iC(t # 

[0 0 7 1] 

u if l aw ihiss Steffi t a ^ i o -caei lass $ s r t ^ 

[0 0 7 2] 
[0 0 7 3] 

8 2ft, rs/^y y^i^^yy y^o^-^^/na*** e>fcS#ttfcTE© 

>-T^T- (10 5©^) *3i0JPA#3--y i><DT>-7^2 0 5©Hft», T 
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[0 0 7 4J 

Bfc©3g*tBiW5*S)afelHR*S*>5 0 Sfcfc, mtHftrtiSSmm. 1 2 3 OA 
T^-r^- • 7K 1 OSC^JStSHftiOllin?, ^f*^-S«^^ 

«T-0S&©Wt»^y^-^3 4etfCfciitf*It» (SAW) 7^ 
[0 0 7 5] 

|2tll7y^!J V^e*H^-<^ hA-g rx &2 1 1 t LT^L, fLltTvf 
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l-m^m^f K/Ve tx £r2 1 7 t LT^U V^f5*HT-<^ b/Wg 

tx £r2 1 9 t LT^-To 
[0 0 7 6] 

[fc4] 



a,x=grx®e r* 

a ,*=g,x<g>e tx (1) 



[0 0 7 7] 

•T^/Kl^r-eUFDMA/TDMA^O/citxO y Tj tL-CSt^S^ 

HT^i?* (F DMA/ T DMA) -ft&rdhZo fti^, ^Mfi^-f ^ • Y 

nyu-M^n^fi, :oi547i/- A«g]3cD3 o i t^i- 0 jjsbv^l 

*^fi|C07W-A3 0 1 8o©^A-^n ? h^m !«#SC, 0 

3t?0^^ 3 (3 0 5, 3 0 7. 3 0 9 . & XXf3 1 1 *I) tS/T^fe4o© 
^MVJJ* ^Pyhi, ^;ft4aK< 0*^3 (3 15, 3 17, 3 19, 

fi^-fS C i li^lflfiT?* 5c 

g r x=8t x (2) 
[0 0 7 8] 

FDD^^ii, ~7 y~fy y^t^Oy <t»{gMH^Pfl<©ll#liko t 
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[0 0 7 9] 

&■& v^mmmmx^ Ty-fv >^mwimmm 1 o 1 -esftft titust 

1 1 l|cj;o-CS[»*^5. TyT'P^lW r^-CttW^jSSnS** 
5) j 1 1 5(cj;oT*tf$^, *©#*©ifmi, • K3flH»*© 

m^b^mm^i o e^mmm&m^mm^y h i o gi^ortucft 
ft (7?7*yy^) fi#*#&'&tffi#«#«««y m i ico#*bv^ji 

fc04©4 0 3 t LT^^fLStfr^asig^-eff 5„ 

[0 0 8 0] 

ik <d 7, 7- y -fx\m m * wata t mm&m t *m v ^ s r & ic * o t , shb 

**Lfc^^Jj?A- • ^->r>-^4 1 1 as-fey hcOtfl^aLfcSftjf^-4 0 5*>6>«l 

Tts$ $ tijtsit s^«-fe yhtio rmm t imzm^tt »-r srtiaot 

[0 0 8 1] 

^3 9^if-^Mv^^-t-5rfc{c^Lv\ h/ncftJts 
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^5KT*546ll **WMfi^-<^ F;kw rl ^t5ri ±«3tt?L5 
[0 0 8 2 J 

fc5tLJ;5o -fey b^mm^^y^n^ VWffP\bLXW<Z.b& 

-r^TcDff-f-f-^y^Sr (MX N) Sff{f^TM(-j;oT*-r^<ir^T?t5 
o i$£fa&S£#fcfcAixS;fc*K, (mx n) %ms^-mn<?m'V-yy°/v<D& 

*<Dff<<? b/V£-^S©#fiv*-v?3 VWKfft LT#V^T, (MKX 
N) WgWft-^-fT^J^^CSr t^T't. rcDfr^M*:t£ (MKX1) Wffi^ 
(t-^^^«***Sfe«T?IJ) tiotitoti 

fSc^*#tf 5*S©fcfe(rm^^ h/H±*#£ (mkxi) cd rg^j a* 
mx k) fi*fx>w*s»fen5. r;i^e»l±»^J:tf£Wtt&8S 

[0 0 8 3] 

4 o 8^^!cap^t*-«if^^4 1 1 tic£^xm.m£ftxmti^ytf* 

• v-*^* 4 1 2 U WHS feK:i«*lp«iSl3.=:y F413I: 

£oTM^t, t^P-^-f^-7x-^-a=^ (0/tHH*) id 

asfensw^ifctt^-^flr-s-i i ssr^-rs. s^^a- • <>-^yx4 1 2 



-46- 



w-rs, &M£Mtm&ts>z>&miir4 1 o&fcgua-rs. :®swtit 

W^aLfcgff ffi-^-fey h 4 0 5 1 1 tt> S^--<^ h/l-£/£&4 0 9 (cioT 
fig* 4 o 9f4, fi^^ ^©BttHfc&ft/MM-a**--** 

*s^*n-CV>5. #*U^H*3^*-eH:» g»l»(-S^^Wv©^t££rK 
3g^-5fc»©fflfS^*^rv5 0 hMM4 0 9 frb'&b fltzM.fr 

b/i-©2fe©f££ (lit) ^«fffl3f-»4 0 7tJ:otffit^i iiflT?* 

l#t«0 9/0 2 0 0 4 9 ry/py^iw h/v 

JRJFwSfetffU^fctcov^-CH:, ±m-e#JRbfc*H#fFWJR^O 8/7 2 

9 3 9 0*3iW?*H#!ftt}ilS/N0 9/1 5 3 1 1 0 ©^RBtt&SU;: <£ S«« 

ffi*T©Jiftic^7-fey b©#ffiicjottSSM^fi£©fcfe©^ffi^aJ; 0 

[0 0 8 4] 

(r?^s^) *5it?ia5B (^y?^) -eia^Lfcro&ffctt&Tfa© 

[0 0 8 51 

S?ff4io) t©Pfl©^*7- rf-Y^j (^-^/^k-c©) ©>r 
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m-ZT-y-fV Wtifyvy i/9<omfr<9 h;vtfotfcSv\ 
w* rx a rx = w* tx a tx (3) 
[0 0 8 6] 

£>*v\ fflEM«©&tt (g rx =g tx ) a^Sttfcjfcfc-t-**^;:^ ntutt, 

[ft 5] 



Wrx® e r x=Wi,<(S> e tx (4) 

<©*Sr#o#, * (4) ttfc«lo©«!ft«fo 0 

[«6] 



Wtx^Wrx® e tx0e tx (5) 

[*(C7] 



[*8] 



Wtx = Wrx<8> C 

HBOE"** WW 3 3J (cT-«^^x5) (4, 



(6) 



c = e r *0 e tx 



(7) 



[0 0 8 7] 

/H 3 3©^ m-rSS:^®^^ 1 5«^*£r*C3„ 

[0 0 8 8] 

ff-f-^yS*^ feSWiSIS*:? h!7-*©«fc5** iltoo&iEgflttt&g-CH: 

1. ISMAfa^y ht©SBR*1»Sc1-5. 

2. Ts/7°y>-^ • ?^*/V»>^:^Ta rx £#t£-f5 

3. • fr^^Rl^^f a7 a tI *i£t5 

[ft 9] 



c = arx0a t *=e r x0e (8) 

5 . mah^~ y h t (ommzmz 

[0 0 8 9] 

rifJMt^v^u sfcftfc»)ic7yyy >^*3j;o^?>'y >^ • s^*^ 

[0 0 9 0] 
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iJf-f A • h±T?«Jp«J*a«'f-¥^/l' (TCH) BfHJ L©1»— if* * LT 

[0 0 9 1] 

r r. "<?©fffi£ riSit/i t JPAfa- =yFi ©»#{£ J; o T £ C 5 iRlE L T 

&mm-t&MA^~y HC^*fl5^- K?s7 fc y 7 h ?s7 tot ? 
[0 0 9 2] 

©■C, r«QESE»J ft/*—* h • • h^fcioTft&E^-;* hr- 

[0 0 9 3] 

07(4, *»M©««CJ;5«jEI*WL**tf#Hlfi<J*7'n ha/^^f. ft 
a=:y h^cD*»WL7 1 1 &£tf* JPWft«fW Li? y h-7y7-7oFa 
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/WO 3, MA^-^y hfrhMi&m^V • ? ^ V 7 1 3X* 

1 5XMAm^m<bflfcV • ^^/Hf5£££D2>„ ^ 
SMfc ( rsYNCHj ) /^Hi/^h7yyyy^ (7 17) (C, i^t^* 
<?yyy^ (7 19) icmtDtl&o XT?7 , 7 2 1T1t Siffiif-*^ 

= y W4C*©Ts':/<J J^KE/*-* b*fcfi«»©«£IE^-^ F (723 

) &anrt-5©-e, s»i is/^^y • t t^sst^s. r 

[0 0 9 4] 

»*LV^*^ffiT14, KjE^-X YtmWZ^-T fy^-?!^!? 

, z<tM&\ctt, p h s ©S?i:^S Lti^f iWffc 5 r klc^MZiifc 

fcCDMAcO^(r*5V^T(±3- K • ^ + */HE>r tXh<0, T^ffj ft, 

PHSCOS^(C*3^Tt4fcix.fi7t/4-DQPSKT'feS^\ Sfc(±GSM» 

[0 0 9 5] 
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7*5 ±1*7 2 9 t lt^nmi7i;^t. «6— ©^^^y ^S3j:tJ«6-©T 
i- s tz * © iiin © m r w # & § © t ^ i: » ^jp^- * j. &m lt ^ 5 c 

[0 0 9 6] 

, 2m?fflTl"{<DM-&k LXmtbhth. *fc«-*lRl-C©|iEjEJ^V^M-l^ 
— ^biS&5 (^^2/7°7 2 7*5itF7 2 9i±#*M- 2 0^tT-T5) 0 g] 8 f± 

, StSf ryftt LTttf(ciA/fc7yft8 o 1 *t fj^ot, sou 

8 0 2, 8 0 3, 8 0 5, 8 0 7 , jo £.tf 8 0 9 £ ^ 5 6 o»T Vx^cOR^T 

7yft8 o i*3iV8 o 2©17W# i (811), rs'r-rs 0 l&itf 

8 0 3®BiJTW# 2 (8 13) , 7VTt 8 0 l*3j;tJ?8 0 5 CDglJT # 3 
(8 15) , 7>rt8 0 ljoi;08 0 7(DBITU4# 4 (8 17), 7yft 
8 0 1&J;U<8 0 9 (KBIT U 4 # 5 (8 19) T'fe5„ 
[0 0 9 7] 
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(C, M^&UCSACCH, FACCH. TCHtMf^g?ft4; | yt 

->> . 7 °D h=L^&m^c tKx^xmmmcmm^h^o phs^ 
tt*(uu#rt-e5ifflbt:s>5. ±tz.&mMT.mRxf&MW,£ (arib : a SS o 

ciation of Radio Industries and Businesses^ 0^0 -fHUPpO^S 2 J$CD P C 
R STD-2 8fPHSl»SILtfe!), WSPHS^^?^-^ 
T^-X^f-f^ ■ (PHS MoU, http:/ 

/www. phsmou. or. jp£#Mc0^i) (-IS3?6LT&S„ rc^fsii, SSl^?^ 
>?mE^~-7- ]-<Dtz>>b(D7^y7°7 3 1 t L"t\ 9 ©giJT W 

(Dfcfe®, iiJBCO/>-^ h^fflV^S-?:tlP>coSI*ff^<Ofcfe(C^7 3 3 t LT 
^LTfe?>„ (fe«BliSffir# (fci^ii, W-g-fiStmSfeSv^tt^wi/QiJ-^T' 

SgO 9/0 2 0 0 4 9£#Hg$*lfcV\ 
[0 0 9 8] 

. Wl©tT7 0 9 ft, #*b<ttlPA#3-=y ba>b©*Wfc^ yfe-S?7 3 
[0 0 9 9] 

Y\±W&mKfatfXT y-?V y v&mt-tZo ^.(DWMom 
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#J4, »*U<l4'>^^-Y*6S-e&t>, S*^K£ff£ti5 0 
[0 10 0] 

o LV^»^im4, JPA^-^h (fcixJ4, a.= yM4 1) (4^^ 
X h • v-V-felMlf 9 0 7^t!o i/>±y-4 If 9 0 7(4, 7< ^ !J (fCfc 

. * M4, 10A#3l=s' h<7>i£ffiRF*^[I]S§9 0 9 «M£fflLT;&tlA#a- = 

y Moryrt 9 i ij5»e>asfli*^5 0 #4uv^iate»«oJnA*3-=y h»t 

-^^^teOVvCtt, Jita©*H#fF(ilS^0 8/9 0 7 5 9 4fi8l 2 
-ClMi£*L-a*5. @12^5t, ^A.^/l/^fl 2 0 3f4^{sBt(C 
^ffiBi-fc^, 3*{f RF«^-[HlK9 0 9<7>tttf;£-Ty^-}-9 1 li-g^LTl^ 

Sii^fcW. If©h77^7^ • x Mf -*§-«:, IWdsp l 2 o 
9 t^LTtB-f ^^-7*-^ • a=y H 2 1 3i>5)#P,*l5. S*icfS ( 

l, Q) ty/;^DSPf^^ (tx dsp 1211) mzj&f&£ti, 

fficDDS PfV/^, ft-§-S«(-ftl8$tL5RX DSP 1 2 0 5 ^*^5 
«yi 2 0 7tSBR*nTV>5. • ^-r*/t*S 

v^irlM If 9 0 7cD«|g£||frt~ ; 5 4 DSP 121 l#7n^*7 

7yft • TWf 1 0 5T*§:{f gftRF^HISgl 0 9i' 4oT-<-X/< 
VMftl 1 OicS^^tLSo ^CD«, T>-X^§r^ib<Dif-5§-i4, *f403 
,921, do4CK9 3 1 (Dmm&MfiirZ Z. ?\C-/u Jfy J>,£tiX\<^ lo*fc 

(4»»7 : "^^Mf#^a7 f /^x (dsp) -e*^$^rv^sflrffir*^o-fe 

yif 1 1 1 iC4oT^a^ti?)o 7 c y^n-fe S /f-4 0 3(4, ^-^VK- 7 -f 
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fc#ot, *»W©*3lftBI'Ef*"eri*V\ a= 7 1.9 2 1 14, a=y h 4 0 7 
*i.fctM l i&<£*, «#3ifHftfP, «I> *5±wai!Wt#^*llfff*i. 

(aaw*) &*t5rf5„ ssu^ju 

9 tfiSi^fc/^x h • i?^ >- h 9 2 sasftMSixS. ^-tvUlSU-n- 

b 9 3 1 !4, ^tm^-*/gtt4 1 0 fcS««#4 0 5 Sr^fiiSS, 
!4^ixm, £#0>£W«jft^*^ir 9 3 3*tmfcft©7^y ^ • 

^■•Y*/KOA*fll*i:WAfll*T?fc«. y h93 1 Ti4, ffit 

HS 0 0 5 iaHfffi-£4f5£4 1 OWNfgcOf-y^/V^ffiffl-rSo 

ttffl-f-SirV^^fcT?*)*. k = 0, 1 N- 1 t LXNm^yy^ 

cOR^ifcSrkT^L, F^iJkiC^f Lfc'ff^-4 0 5ff)*<? h/l^x (k) T^L 

, i*Mkjcasflr*nfc«#*ssit4o its (k) r^j^-ft 

[fci 0] 



a u=XS' (S S*) ~ l (9) 

fcfcL, nmx= [X (0) X (1) ... X (N-l) ] fc*<* M*S = [S 

(o) s (i) . . . s (N-i) ] -e&5 0 ^w*-egfS{f 

x (k) =a rx s (k) +v (k) , k = 0, 1 N-l (1 



-55- 



0) 

fcfcu v (k) tmmkicmir&tummm^n^ h/>sr*u *t*"** b 
/Ki^fl-Wi^iC-e, • yv-F&w&n^? Y^xh*), WISE 

[v (k) ] =0, *#fMr?iJE (v (k) v (k) *) =o 2 v U umWtf 

(9) ©ffcbUfcHSM-Ct-So Lyung, L. f fSystem Id 
e n t i f i c a t i o n. Theory for the UserJ (E 
nglewood-Cliffs; NJ: Prentice-Hall, 1 

9 8 7) te*mwx*&j%i-zfc®\c^%m^bnzm<n&m<D^x^&mmm 
fctitn, sc (i i) *fc»Pi^©**affli-s«f^»i, ffit©«?© 

[0101] 

y^ • i/^^^jtg 
^>?yy^ • ^JM'*«H£-*-Sfc»l::, SJfi^l o 1(4JPA#^-^ b 1 

v^M^ffiTil, Sifii 1 0 1 ^o^yt 1 2 3lt y<?>V^?m 

iEs<—7> y • i/yt-f-^-fi o o 5 t u^n^7A§jitfe9, 

2 5<Df? 1 ©/^-X r-H/tteXxy:/? 2 7©f2ffl^ b, 
KS&flMi-frT'n-fey-jM 2 3 (asy MOO 5<D~Ut LT01 0l:**hT 
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V^5) £4£ffiU RFS^-ISIgSl 2 5&£.XfT> J r'f • 7*Wf 1 0 5^L 
[0 10 2] 

* htt, ;/JDA#^~s> b a=yM4 1) KiHK JPA^a. 

= y bSflMl^iaBl 0 0 9^lt7yrt9 1 1^S«^H5 0 1 3 

Sf#ici:1-Sy (k) vm&tl&VyfV 1 0 1 2 fc&ftf 5 J: 5 

ty^ntyfl Olli UT/p^7AS^ $b{-Sftff#l 0 1 2*5i 

wvp-^ h/vz (k) -vm^ih?>-m.<j)^itm^^m^—"Ja yi o 1 9 

HSUr/p-feyf- 1 0 1 3 £ Lt7 , n^7AJtiTV^RX DSP 1 2 0 5 £r 
^fro **V<~ ^3 >1 0 1 9fi, 1 2 0 7rt^J&£tl/t^5/>5/:77 

[0 10 3] 

W^^MiS^^T, i^(i 7t /4DQPSKMLtfI$jl, 
l/-M4192kbaud/sr'fe5o SfUf^y (k) ft 4#«ii»f-^^ 'J 

ft, «-ESjS«*-»l!B©*^^^!; 1 2 0 7t£*&|ft£ii. 1 2 0 7©* 

[0 10 4] 

tuwLL->7fAtf)i^©7yft9 i i) %{fx., rtii-J; 9 ^?>y y 
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[0 10 5] 

&ft£*Wtll»ji-m, **JStt«IIS*nsr4:ft<ja«8W-7iry K * 

T7°P^7A^tbTV^SRX DSP 1 2 0 5 -ejligtb^it 5/ his 4 
[0 10 6] 

ff<* h/Vz (k) = [z, (k) z 2 (k) . . . z M (k) ] , k = 0, 1 

n- i &mjEs<-x hfrtbommm 1 o 1 ^tsKt^nsM^ai^- 

^/^K«^- Zl (k) , z 2 (k) , . . . z M (k) ONi©t^ 
^VKro) Sr^i-tOii-So y (k) k=0, 1, . . . N-liiiPA^ 

=y h©Sflr«* (^-^^^Krt^i^i o i KDwmmnm ©nub©?-^ 





" y(0) * 




" *i(0) 


z 2 (0) . 


■ z M (0) " 


y = 




z = 






■ Zj#(l) 




.y(Af-l) 






z 2 (N-l) . 
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[112] 



S U =(Z*Z)" 1 Z*Y 

y (k) =z (k) a tx +n (k) , k = 0, 1 N- 1 (1 

2) 

fc^ru n (k) , k = o, . . . , N-iii, fm-wfto® ib frcommm 

{cfc#LT^V^i(cg;t£tifcV\ *fc. S(ll) cD^iU^w^fi 

ffi^x>& i t**l#&#asjSi:t- 5 £ t ©ft±±S i * mttmM-r 6 h MM 
ZhZ^kizWMZtifc^o fcifctf. (i i) *fcf*li^©5S;£«ffl-f5S 

[0 10 7] 
[»1 3] 



n(0) 



_n(N-l)J 

5£ (12) (4ft» < t5ic^1--i:^Tt5 0 



-59- 



y = Za tx +n (13) 
[0 10 8] 

v-^W-t 10 17ft, Z#-&&3fc©^©#^©*S; (ID t«oTS:S 

9t>4>fcv*) ryfti^^bMtSo Mfi<73m««^ Zl (k) (4, k = o 

, 2, ... N- 1 Co^T 

[mi 4] 



i:^SJ;5^Sicro«mfc«^°v^-^c l, c2 cM&jLottar: 

^-t-sctfc-cts. fmo#ffitco^-c«, an#TfentfBje-c&5 5„ 

[0 10 9] 

f-yr u-f <r>% i ©r >7~r m^zmzm 1 o«jEflr*ojasESfc» ±t«*s©f- 

^TW©«2©T^x^*^^ii2.^2©feiEff-§-^*-r o M©ffi 
S42"T% S (1 1) {c£Z>ff<?>y • < f- j r^/HtSttf±2fe©i:*i!?t?*5o 
»15l 



ft]- 



N 



JAcaNT _ 



-jAafT _ 



IE***-*** 



(14) 



[fl6] 



. w *=0 
[0 110] 

©i*8JSaS, FFT) Sfc, ^^2o©te/^h©fc5 

[0 111] 

[0 112] 

LV^W^WHS^ffi-t1±, RX DSP 1205 tt^^VJJ V? • 
f- *r*fl*ffl?nH.y J fr\ 0 1 3 t LT7 0 ^^yA§t^T^^5 o glf ft ^f-^T" 
/ky (k) fi, 4f|Jh-^-t>'^V 1 9 2 k b a u d / s Oftf oj 

a2 4kHz (k7?ry/#t-il) t-72kHz («]Effi ^-»1«*fi-e 



(15a) 



(15b) 
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-V£tc/4 DQPSK^V-? (PHS©SI?P) trSlSi 

jfcfS. ^©*«feT?h-^*fB*lC-g-J*-CtS. w/4 DQPSK'l 

flt#^®JK-l/- MS, SSS« 5 +72kHz, +24kHz, -24kHz 

5o *^<D^8ti4b-VCD^r^+ 72kHzt-72 kHzOtflC#&fl5 
7 2 kHz»ft-§-il2 4 kHzfs-^J;f)%*6#^h-v}c|ElTV^£V^J;5(- 
JLx., Lfc^t, »t LV^Mfftffi LTV^S 200 h-y[i+ 2 4 k H 
zi-72kHz T'fcSo i + 24kHzi-24kHz© b — 

*J <F)?^nmm-tZ><, ^■r^/HWJT'o-feyf-l 0 1 3^gLT^SDSP7* 

[0 113] 

[«cl] 
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AJ] : MX^ifi'y-^ryXy ( 0 ), y ( 1 ),..., y (N-l) 5^ib 



2. m2(Dtm^-vyx*n^%mi'-v>?>mmm*i£v>z> (M$r&>s© 

h-» : 



3. MA,t:i^«:C:=B/A£fH?-r£ 0 



[0 114] 
[0 115] 
[0 116] 
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*fc*DA#a=y hT'Sftbfcffi^y! (k) , k = 0, . . . , N r lt*i 

[mi 7] 



k) , k = 0 N 2 -lT?*f. *«IBI»N 2 T!JS2 «/ A 

ft * i 5 JC N a 
1*1 81 



S; (16) £ (17) 2o©^^yyy^vmtI£ 

B24kHzi-72kHz ("KHf ^i^SSfl^fc 5It fcMSftfcvO 
^/Vf^iJr/n-fcyf-l 0 1 3Sr^S-raRX DSP 1 2 05ffl©DSPyc 
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[0 117] 

[*2] 



A£ : g«bfe'>-^>*y (0), y(l) y(2N-l), 



1. &IE*>-^>*# l©»l©4*#*#og«^-*>*©m©*#©ffi:5 



2 . 2 ©fjS 1 ©*»*«fo8iJ'-^ >*©£§ 1 ©*#©*IS 



3. C 1 = B 1/A lfcttirrSo 



5 . %LJEi'~>r>Z # 2 ©fg 2 OMSRoSi *>-tr>Z®m 2 ©^©fflS 



6. C 2=B 2/A2^tf-#-T-So 

7. a^V**«C = C2/Cl 



[0 118] 
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*4fcE& r: ft t> ©^fcfli*: bft 3 z. t tt, MSUeg-fc: t o Tttffi 6 ft r t T* 

[0 119] 

^-r-7'«*v-^^*'ftfflr« - 1 t>«r«T*S>3. 

[0 12 0] 

ifcTJttSfel::, MTv^ii^Twf (*fcrtU-^TW) SrlSS-T5fc*i-»: 
Tff5 1 ©^wffiBB&Ai-C^U i SrSmW-f-wffiBltcftffl Lfc h-^t 

ft, j&n^ii, «!, a> 2 , . . . a> M -esi-„ 

[0121] 

[*3] 



Aij:§IU:^>Xy ( 0 ), y ( 1 ),..., y (N) f . 
(2N-1) . 



: 



Cm 



1 . #«iES/— !r >X©» 1 ©^8-£fto^fg^-^ >*©!§ 1 ©^#©*l5*i 
M£aI<&T, ^n^tiMM©ffiMA,, Aa, . . . , Am£;£#>So 

2. »^y>x^m^{3^jSt--2.mi©*S@5Ai{"ilLTiEMfbL, Mf@©$U , 
A2/A., . . . , A M /Ai^^n^n5fc«)5 0 

(D^ttcDm^mmzmm-z, zn*tiMmo>mmBi t b 2j . . . , b m ^^» 

4. aHtyv^^jR^fc^JfetSllllOffiWBlfcMtriEaftU Mfflfflgfc 

i, B a /Bi, .... Bn/Bi***i-en*«>ao 

5. Mil©>>^*^*if|^ £^ti^ti 1 , [ (B 2 /B.) / (A2/A 
0 ] , . . . , ( [ (Bm/B 1) / (Am/AO ] fcl/ttt***. 



[0122] 

1 ©ir^ V h rt» 1 *©7V7ttK'MlgO h->"t--<-Ccr)fe?p5rjifs-f 5 
ItSv'XrATIi, t^TOADCfci W^T©T*» J; l/±*«HH4 
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[0 12 3] 
[0 12 4J 

i t T-rX fc1^&!+3f ©^TinA^^y M*o©^ 5 . y h £ft 
[0 12 5] 

5 • y h Sr*Sf _hf2© rafc&gcftfcy- h— ^ • ^ 

lil*KS<Jft, exp-j (^-oj r-t?fc5 0 LfcjJSoT, *fMtot, 
5. 

[0 12 6] 

gfc&^fc^ 5 • ^-fey hffiT'tt, ±fB© ^k&£ntzMY~-)/ ■ 9* 
7>V>9mi <DXTy7°13o3:Xf2%mft-r?>o ^=ryy"2X^ il, A 2 
/A,, . . . , A^A^a^MX Mil, exp-j U 2 - ffil ) r 

exp-j (com-oJ tisn^ns. ft«©M-i 9 

, r;KP>©5*>SSl£ (oa-mj T\ !g2£ (^-a^) T* ^LT 

Sl£©£ (« M -o) x ) ^DL-rsritriO, 94 *7±y 

[0 12 7] 



5o tan r?/y >^f--w*, ± 

/v (tch) ^h^fcittts. iiigo^^y^ -^^msmtt 

[0 12 8] 

AicjpA#3-^y ncifiirf-csiflrrs. «e^-^h4, tch^ 
hTMft&tfSin^SrfcTNfcS. tE^-^ btt*r*=9--*3it fir 

=fcoTT"-f K^-^-^h^vKo^asflisnfciitistiasflisn* (tch^ 

[0 12 9] 

Hi£^-* h&gttEt*), SWt-^U^n-feyiM 0 1 1 at/o^AS 

I^T^l 1 0 9-C«f|$^5 0 ^T^l lilt, fcSSftfclfy 

MIC lilO^WiOv'^r AtftI LTV^ PH S 7"n h 3/Vftv"-^y^ 
fcjEL<SflTLfcl$», fctili «S©£«i(f*try h • W^i5#6L 

*r*»6!&»c»E5a**i„ WBSft-cvs. xf^i 1 1 it:«-fw^- 

ha/l^WPTCH/*-* b*IEL<SMlLfc*»ff 5*»ftfti&f-5«i0^fe, & 



, 3T'C> h • y>-^f4-<^ h/VDSP 1 2 0 9iC^S 

*l5„ ffi^ try h • v-^v^!js«ipTCH^-^ * 
f y7"l 1 15-eiAf3-=yHcJ;0, gfll^-^h^|fEjE/^-^b*>if5*» 
©*ISasfft?n5. ±E©y-b->'j5feT?f4, roxry/l 1 1 5tt, t£ESs 

, r^KE^-* h-Cfo5tV^5ftffl*<7?*^«V\ ^fyT'l 1 1 5<£>fg 
A# l"H:V\| -Cfcfttf, mfilfcE^-;* b 1 1 7X°¥$y 

[0 13 0] 

SYNC H/^-X f LfcfgUE 

YNCH/^ M£Sft3&ipr£fcBrflB-ea>5#, tHE^-* MS 2 i? b 
[0 13 1] 

^V!)y^ • ^ + ^/W6SO»iettx PHSl^i&t L^fUfc^flg-eteifl 

fCo HiroH^-Cfi, PHSSJfiiw'»2*CDT>-7 i -?-(i, 2ffl£DM/£S^fm : ?- 
HJB§£ t i>Mm£htc 0 4 0M^J£^-X JPA#a.ny M^ft£tl 

It MATLABfl (Ma thworks, Inc. (vffa-ty^t 
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— >}t+ 24kHzi-72 kHzffcot, 
[0 13 2] 

Ht^fbjgffi Sftfc. S114tt N «SLt2o©h-^+24kHifc-72 

. 0{Ci£<, ^CtSttl. 0!Ciav\ 20© h-VlrH- 2 4 kHz3oJ;T>*-2 4 
kHztLT£©|Slt!S*&*0jgUfc. USA&BI 1 5 {c^t*. r^f>2ocob 
-^^fflLfct^(DigMi»!^ 0 1 4 ffl LfcS»^«ffl Lfcl^i 

[0 13 3] 

mnttt* ^f&ftmzim-rzo ma#i Ns*>feJDi*Lfcs/^^ 

ta t , . . . a NB *«f^i-«fc»j!:, *T?IJA= [a,. . . a Ns ] tfot, A 

^^b»«Sfg^^jfi^(c^ff $^5„ JPA^^-y hT?H8**ifc« 
p°pK^*S1-5*m (*siO^» »±-C5lfflLfc*B*« : WeB0 9/0 2 0 

0 4 9-t-c»**n, 5^— $e>ic, -ft 

m*i«o*PA#3-=3' h©Sffffi^p 0 B«<cjscTiDA#^~y h& 
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^^mmmt, & x p^&zti^tKDMA^-v n 

Ns»m^-#ij-#P:i:-r5^^^^fTMA= [^a^ . . j3 Ns a Ns ] ©£j& 
[0 13 4J 

te©B-m, mE&m-m^ mm® (^s©**^ *.*>*) »Ma=y h 

©l^tcjt^-t riiv^ «^(^iiffiT^5 0 :oi54|§, 

t tr* So i-^r«KiE#M£jt^>^< t % i ^om&m^&m 

fc©r©,fc5& r^ifefcj Wtltt^^T't5 0 fct^tf, TVA ( 
IfclWTW-f) t'4oCDT>-7 i i-^-7-^&9, SUK SU2, &<£tFSU 

«5 3©*^, *3®Sie-iJ(S4©*?H:tH^ 4^:£*^*<5 

£fclfcE#»:«i)£tt©4o©®§|iBu c lx , c 12 , c 23 (c 12 /c 22 ) jaitfc 
34 (c 12 /c 22 ) (c 23 /c 33 ) :iii4. ^©i5i-. ffi£©*a 

©3fe££fcti^£SUlfe£lc-Jt£l^t5„ C ±J * i #B©JUA*3.=iy M> 

ib*s$^5 j mnvmE-&Mmt u Qij^c^sggtwigi-s^ffi© 

D n pKi1"5^, fcfcU i=l N«, j=l Mt-fSo v- 

^«jio^i-ffi©^tBrtg-e&2,^, a*#-e*>tniwe*c:fc&5 0 

JE*** h/WD= [D, D 2 . . . D M ] ttDi:«*«|t^?^-i'B 1 
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B NB ±©*ra*/wt&iifrrs-fctf*€*n5. 0*19, b= [b x . . . b n 
mi 9] 



[0 13 5] 

[0 13 6] 
[0 13 7] 
[0 13 8] 

imfcSffiS^&K^safcs^fVHcs^TjS; (9) *fci45£ (11) ^ 

[0 13 9] 
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5. 

[0 14 0] 

SAMPS FDMAWfAftfO^f^^^fl 

?°y v^&iiw^y^ • f^^+fcfca&Ktf&a. »A#^ 

[0141] 
[0 14 2] 

[0 14 3] 

[0 144] 

m%T7y*~*s*vmwm% (as i o ©H»*fc«*««*« 

EJgg (VLSI) ©H»i:L-ca*atrri:aST?*S. Sfeic, DSPiiit 



-74- 



flt^n-feyf-, DSP, fcit/DSPfV^iV^JBlBfcri, 
[0 14 5] 

jix&co j; 5 ic ^ & t set- $ * «£JEfcin xtwii ©«# t tsa £ & 

[01] 

[02] 
[03] 

& T D D ~> x 7- A CO 7 u— Aflt3g£ 0*1" So 
[04] 

[05] 

[06] 

[07] 
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[08] 

6 *^ Hi7 ^ © 2 if • t7'7 l-'f-O^&gTpt 5, 
[09] 

[Hi o] 

[011] 
[012] 

#3BE $ ^# 5 jfegg, ftDfl A#^- =yh ©«3fi fc^H 

[01 3] 

[014] 

[01 5] 
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1 0 5 
1 0 9 
111 
1 1 3 



7>^±-TK 117 

^m^m^n^mm i 2 1 
aw»U3KB 1 2 3 

N I U^OJ^Pf—f 1 2 5 



n 1 u^»^^-^ 



131 ttlE** h;WE«R« 
141 

1 4 3 isiA#^-y H 
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105 mj&mT>7-i--ri"t 

i i i ^mmmmmm 

1 2 3 mmm&mmm 

20 5 TOzyh-7>ft 



2 1 1 

215 mwm^m 

2 1 7 §fiST[a!$ 

2 1 9 ftmmm 







RECEIVE 
ELECTRONICS ( 




_L__ 



Sl1 ^315 



^5 



^321 
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[®4] 



FROM 

receive rf 
electronics! 

UNIT 109 




40 3 m«UK* 410 
NIU ^ 4 0 5 Sfifc* 411 «BI*«t^afi*Mf*t*ftf 

4 1 3 ,%i -ommm 



1 1 1 

113 N IU^ 
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[05] 




A 



z 509 ! ^ 

.SUBSCRIBER' 




: i ^ 




scalar r^^CT; ^ 

RECEIVED ! 

SIGNAL , ^"->- 
(BASEBAND) J .ft* 




'Z^^ ! SCALAR 

i TRANSMITTED 
L^*^ ! SIGNAL 
f Wfe( 1 (BASEBAND) 




RF PROPAGATION 


TRANSMIT RF 
ELECTRONICS 

B 


TRANSMIT SIGNAL 
PROCESSOR 



SUBSCRIBER UNIT 

SCALAR TRANSMITTED SIGNAL (BASEBAND) 
SCALAR RECEIVED SIGNAL (BASEBAND) 
FE PROPAGATION 
RECEIVE RF ELECTRONICS 
RECEIVE SIGNAL PROCESSOR 



CALIBRATION ! 
VECTOR 



_I^^J»Mrr_WEiGHT 9?NEjiATOR _ P 5 
! . 



ILJ£ 



ELEMENTWISE 
MULTIPLICATION 



DOWNLINK WEIGHTS 



UPLINK 
WEIGHTS 
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